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NOMENCLATURE 


1 


AAL 

AATL 

ALFA 

ALFAS 


AW 

b 

B 

n 

CA 


CAB 

CAF 

CAX ,CAX 

n 


CLL 

CLM 


CLMF 


local  upwash  angle  referenced  to  body-axis  coordinates, 
calculated  from  probe  measurements,  deg 

local  upwash  angle  referenced  to  tunnel-axis  coordinates, 
calculated  from  probe  measurements,  deg 

wing-body  angle  of  attack,  positive  nose  up  as  seen  by 
the  pilot,  deg 


angle  of  attack  of  the  CTS  mounted  store  or  probe  positive 
nose  up  as  seen  by  the  pilot,  deg 

pressure  store  projected  planform  area  of  nth  element 

a  - 

n  S 

2 

wing-body  planform  area,  0.444  ft 
wing  span  of  wing  body,  16.0  in. 

pressure  store  projected  frontal  area  of  nth  element 
B  „  A$r (x)dr/dx 


axial-force  coefficient,  positive  downstream  as  seen  by 
the  pilot;  for  wing-body,  CA  -  axial  force/ l (Q) (AW) ) ; 

175  5 

for  pressure  store,  CA  »  D,  l  CP.  +  l  (CAX)  D 

1  $»-175  1  n»2  n  n 

base  axial-force  coefficient 

forebody  axial-force  coefficient 

pressure  store  axial-force  distribution  per  foot 

175 

CAX  -  CAX  *  B  T  CP,  n  «  1  to  5 
n  n  $--175 


rolling-moment  coefficient,  positive  vector  upstream  as 
seen  by  the  pilot,  CLL  -  moment/ ( (Q) (AW) (b) J 


pitching-moment  coefficient,  positive  vector  to  right  as 
seen  by  the  pilot;  for  wing-body,  CLM  -  moment/ l (Q) (AW) (MAC  ) 

19 

for  pressure  store,  CLM  -  T  (CLMX)  G 

n  n 


forebody  pitching-moment  coefficient 


1 

J 

r 


iv 


CLMX 

n 

CLN 


CLNX 

n 

CN 


CNF 

CNX 


CONFIG 

CPL 

CP 

n 

CPS 

n 

CY 


CYX 


DATE 


pressure  store  pitching-moment  distribution  per  foot, 

CLMX  -  (x/d)  (CNX) 
n  n  n 

yawing-moment  coefficient,  positive  vector  down  as  seen 
by  the  pilot;  for  wing-body,  CLN  ■  moment/  l  (Q)  (AW)  (b)  )  ; 

19 

for  pressure  store,  CLN  «  £  (CLNX) 

n=2  n 

pressure  store  yawing-moment  distribution  per  foot, 

CLNX  -  (x/d)  (CYX) 
n  n  n 

normal-force  coefficient,  positive  up  as  seen  by  pilot; 
for  wing-body,  CN  »  normal  force/ I (0) (AW) (MAC) 1 ;  for 

19 

pressure  store,  CN  ■  7  (CNX)  G 

n=2  n  n 

forebody  normal-force  coefficient 

pressure  store  normal-force  distribution  per  foot, 

175 

CNX  -  -A  7  CP  cos  $,  n  ■  2  to  19 

n  n 

$"-175 

wing-body  loading  designation 

local  pressure  coefficient,  calculated  from  probe 
measurements 

pressure  store  pressure  coefficient,  n  ■  1  to  19 

wing-body  surface  pressure  coefficient,  n  *  1  to  25 

side-force  coefficient,  positive  to  the  right  as  seen  by 
the  pilot;  for  wing-body,  CY  =  side  force/ I (Q) (AW) 1 ; 

19 

for  pressure  store,  CY  ■  £  (CYX)nGn 

n=2 

pressure  store  side-force  distribution  per  foot 
175 

CYX  ■  -A  7  CP  sin  $,  n  =  2  to  19 
n  n  $=-175  n 

calendar  time  at  which  data  were  recorded 

length  of  nth  element  in  X  direction  for  axial-force 
calculation 


v 


DPHI 


roll  angle  between  the  pressure  store  orifice  (X-Z)  plane 
and  the  wing-body  X-Z  plane,  positive  clockwise  looking 
upstream 

dr/dx  pressure  store  local  surface  slope 


MAC 

MACH  (M) 
ML 


length  of  nth  element  in  X  direction 

mean  aerodynamic  chord  for  wing-body,  5.344  in. 

wind  tunnel  free-stream  Mach  number 

local  Mach  number  calculated  from  probe  measurements 


Ml, M2, M3, M4  free  stream  Mach  numbers.  Nominally,  Ml  -  0.925, 
M2  -  0.950,  M3  -  1.05,  M4  -  1.10 


M 

CD 

P 

PART 

PBAR 

PL 

POINT 

PTL 

0 

Re<10 
r  (x) 

S 

SURVEY 

SWL 

SWTL 

TEST 


free  stream  Mach  number 

wind  tunnel  free-stream  static  pressure,  psfa 

sequential  indexing  number  for  referencing  data.  A 
constant  throughout  each  survey 

atmospheric  pressure,  psfa 

local  static  pressure  calculated  from  probe  measurements, 
psfa 

sequential  indexing  number  for  referencing  data  obtained 
during  one  part.  Indexes  each  time  a  new  set  of  data 
inputs  is  obtained 

local  total  pressure  measured  by  probe,  psfa 
wind  tunnel  free-stream  dynamic  pressure,  psfa 
wind  tunnel  free-stream  Reynolds  number,  millions  per  foot 
pressure  store  local  body  radius  at  orifice  location  "X" 

2 

pressure  store  maximum  cross-sectional  area,  0.003068  ft 

identifier  for  specific  user  table-survey  combination 

local  sidewash  angle  referenced  to  body  axis  coordinates, 
calculated  from  probe  measurements 

local  sidewash  angle  referenced  to  tunnel  axis 

alpha-numeric  notation  for  referencing  a  specific  test 
program  in  a  specific  test  unit 


vi 


TT 


wind  tunnel  free-stream  total  temperature,  °F 


UL, VL,WL  velocity  components  in  the  body  axis  X,  Y,  and  Z  directions, 

respectively,  calculated  from  probe  measurements,  ft/sec 

UT , VT , WT  velocity  components  in  the  tunnel-axis  X,  Y,  and  Z 

directions,  respectively,  calculated  from  probe  measure¬ 
ments,  ft/sec 

VI (VM)  wind  tunnel  free-stream  velocity,  ft/sec 

X , Y , Z  body-fixed  Cartesian  coordinate  system  with  origin  at  the 

nose  of  the  aircraft  model,  and  orientation  such  that  the 
X  axis  is  directed  downstream  and  coincident  with  the 
longitudinal  body  axis,  the  Y  axis  directed  to  the  left 
as  viewed  by  a  tunnel  observer  looking  upstream,  and  the 
Z  axis  directed  vertically  downward  in  the  tunnel 

XS  axial  distance  along  the  pressure  store,  measured  from 

the  nose,  ft 

XT , YT , ZT  tunnel-fixed  Cartesian  coordinate  system  directed  parallel 

and  perpendicular  to  the  tunnel  centerline.  The  origin 
is  coincident  with  the  aircraft  model  nose  at  zero  angle 
of  attack.  Positive  directions  are  identical  to  the  body 
axis  system 

x/d  characteristic  dimension  from  midpoint  of  pressure  store 

a  model  angle  of  attack,  deg 

pressure  store  roll  increment  between  data  points,  10  deg 
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and  loading  on  the  instrumented  store  were  obtained  from  a  single  row 
of  pressure  taps  located  on  the  store  by  rolling  the  store  through 
360°  at  10°  roll  angle  increments. 

The  above  described  measurements  were  taken  primarily  over  a 
range  of  four  free-stream  Mach  numbers.  Ml  =  0.925,  M2  *  0.950, 

M3  ■  1.05,  M4  *  1.10  and  three  angles  of  attack,  a  «  0°,  2°,  5°. 

An  existing  wing-body  model,  used  in  previous  AEDC  tests 
described  in  ref.  1,  was  also  employed  in  this  program  in  combination 
with  newly  fabricated  pylon  and  store  models.  The  four  percent 
thickness  ratio  wings  of  the  existing  wing-body  model  were  used 
exclusively  throughout  this  test,  and  the  testing  was  performed 
solely  in  the  AEDC  4T  Tunnel. 

This  report,  consisting  of  three  volumes,  presents  the  data 
obtained  during  the  current  program.  This  volume,  Volume  I,  presents 
a  summary  report  of  the  entire  test  program  including  a  discussion 
of  the  uncertainties  associated  with  the  data  obtained.  Volume  1 
also  presents  tunnel-empty  flow  survey  data,  pressure-store  surface 
pressure/force/moment  data,  and  wing-body  surface  pressure/force/ 
moment  data.  Volumes  II  and  III  present  the  inner  and  outer  flow- 
field  data  for  the  various  wing-body/pylon/store  configurations. 

Table  I  of  each  volume  contains  a  summary  of  the  data  contained  in 
that  volume  together  with  the  page  numbers  and  reference  tables 
associated  with  the  data  contained  in  that  volume. 

An  overall  summary  of  the  test  data  contained  in  each  volume 
is  presented  below. 

Volume 

I  Tunnel-empty  flow  surveys  at  Ml  -  0.925,  M2  ■  0.950, 

M3  *  1.05,  M4  =  1.10. 

Pressure-store  (force/moment/surface  pressure)  data  for 
configurations  11,  12,  and  13  at  Mach  numbers  Ml  «  0.925, 

M2  *  0.950,  M3  «  1.05,  M4  ■  1.10  and  angles  of  attack 
a  -  0°,  2*,  5*. 
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Wing-body  (force/moment/surface  pressure)  data  for  config¬ 
urations  12,  13,  21,  22,  24,  25,  and  26,  mainly  at  Mach 
numbers  Ml  *«  0.925,  M2  *  0.950,  M3  ■  1.05,  M4  =  1.10  and 
angles  of  attack  a  *  0°,  1°,  2°,  3°,  4°,  5°. 

II  Flow-field  survey  data  for  configurations  21  and  22  at  Mach 

numbers  Ml  *  0.925,  M2  -  0.950,  M3  «*  1.05  and  angles  of 
attack  a  *  0°,  2°,  5°. 

III  Flow-field  survey  data  for  configurations  24,  25,  and  26 

at  Mach  numbers  Ml  ■  0.925,  M2  ®  0.950,  M3  =  1.05, 

M4  «*  1.10  and  angles  of  attack  a  ■  0°,  2°,  5°. 

Data  reduction  procedures  used  in  the  4T  Wind  Tunnel  facility 
to  determine  force  and  moment,  pressure,  and  flow-field  data  are 
described  in  reference  2.  The  data  uncertainties  given  in  this 
report  were  provided  by  AEDC  and  are  given  in  section  6  of  this 
volume . 

2.  TEST  HARDWARE 

The  test  model  hardware  consists  of  a  wing-body  combination, 
fuselage  pylon,  right  and  left  wing  pylons,  two  dummy  stores  and  an 
instrumented  pressure  store.  Each  pylon  is  attachable  to  a  single 
fixed  location  on  the  wing-body. 

The  flow-field  survey  data  were  obtained  using  an  existing  AEDC 
0.25-inch  diameter  conical  probe  with  a  20°  semi-apex  angle.  The 
body  is  an  aluminum  fuselage  which  is  bored  out  and  mounted  on  the 
1.5-inch,  500  pound  AEDC  6-1.50-1.12  M-A  balance.  The  force  and 
moment  data  on  the  wing-body  combinations  were  obtained  using  this 
balance.  The  entire  body  contains  25  axially-aligned  pressure 
orifices,  6  on  the  nose  portion  and  19  on  the  fuselage  section, 
from  which  pressure  data  on  the  body  surface  were  obtained. 

The  instrumented  pressure  store  contains  19  pressure  orifices 
arranged  in  a  single  row  in  the  longitudinal  direction.  The  pressure 
store,  which  is  bored  out,  is  mounted  on  the  above  described  conical 
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probe,  enabling  pressure  readings  to  be  obtained  at  each  of  the  19 
orifices.  The  two  dummy  stores  contain  no  pressure  orifices,  but 
are  identical  in  size  to  the  pressure  store. 

Figure  1  illustrates  the  wing-body  in  combination  with  a  dummy 
store  on  each  wing  and  the  conical  flow-field  probe  supported  on 
the  AEDC  4T  captive  trajectory  system  (CTS) .  For  a  detailed  descrip¬ 
tion  of  the  AEDC  4T  test  facility  see  reference  3.  Figure  2  displays 
the  pressure  store  supported  on  the  CTS  and  in  a  store-separated 
position  above  one  of  the  wing  pylons.  Figure  3  exhibits  the  wing- 
body  in  combination  with  a  dummy  store  on  the  fuselage  and  the  conical 
flow-field  probe  supported  on  the  CTS.  Figure  4  provides  the  geo¬ 
metric  details  of  the  wing-body  model,  and  includes  the  positions  of 
the  25  pressure  orifices  along  the  fuselage  centerline.  A  sketch 
and  coordinates  of  the  four-percent  thick  airfoil  which  was  used  in 
the  test  are  given  in  figure  5.  An  illustration  of  the  instrumented 
pressure  store  with  19  pressure  orifices  and  one  of  the  two  (identical) 
dummy  stores  is  shown  in  figure  6.  A  sketch  of  the  fuselage  and  wing 
pylons  is  provided  in  figure  7. 

A  planform  view  and  a  cross-sectional  view  of  the  wing-body  in 
combination  with  pylons  and  attached  stores  are  shown  in  figure  8. 

This  figure  provides  the  (X,Y)  and  (Y,Z)  body  fixed  coordinates 
defining  the  positions  of  the  wing,  pylons,  stores,  and  other  loca¬ 
tions  of  geometric  interest.  For  example.  Figure  8  shows  that  the 
nose  tips  of  the  attached  wing  stores  have  body-fixed  coordinates 
(X, Y)  ■  (12.023,  i 3.500).  These  coordinates  are  required  in  order  to 
associate  the  tabulated  pressure  probe  positions  with  the  geometric 
features  of  the  model  configurations. 

It  is  noted  that  the  lengths  pertaining  to  the  model  geometry 
given  in  the  above  figures  are  blue-print  specifications.  The  actual 
model  dimensions  deviate  slightly  from  these.  In  general,  the 
deviations  are  sufficiently  small  that  their  effect  on  the  data  is 
less  than  the  uncertainties  in  the  data.  (See  section  6  for  a  com¬ 
plete  discussion  of  the  data  uncertainties.) 
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Actual  measured  dimensions  of  the  wing-body  alone  were  provided 
m  reference  1.  The  actual  dimensions  of  the  pylons  and  stores,  and 
the  (X,Y,Z)  locations  of  the  pylon  ends  and  mounted  store  nose  tips 
were  also  measured  and  are  provided  below.  In  the  following  dis¬ 
cussion,  "left"  signifies  the  left-hand  direction  as  viewed  by  a 
wind-tunnel  observer  situated  behind  the  model,  and  looking  forward, 
(i.e.  upstream).  The  model  is  mounted  upside  down  in  the  tunnel. 


The  actual  measured  dimensions 

of  the  pylons 

are  provided 

in  figure 

The  measured  body- 

fixed  coordinates  (of  section  3)  of  the 

pylon  ends 

(i.e.  points  A  and 

B  in  figure 

9)  are  given  1 

by : 

X 

Y 

Z 

left 

fore 

13.532 

+3.506 

-.818 

pylon 

aft 

16.762 

+3.506 

-.821 

right 

fore 

13.554 

-3.495 

-.815 

pylon 

aft 

16.780 

-3.502 

-.819 

fuselage 

fore 

12.721 

0.000 

-1.813 

pylon 

aft 

16.426 

0.000 

“1.813 

The  measured  lengths  of  the  dummy  stores  (interchangeable) 

are 

6.378  and  6.377. 

The  diameter 

of  both  dummy 

stores  is  0.750. 

The  measured 

body-fixed  coordinates  of 

the  nose  tips 

of  the 

mounted  stores  are 

i  given  by: 

X 

Y 

Z 

Left  pylon  mounted  store: 

11.967 

3.502 

1.200 

Right  pylon  mounted  store: 

11.964 

-3.503 

1.195 

Fuselage  pylon 

mounted  store:  11.218 

0.000 

2.197 

A  detailed  sketch  of  the  conical  flow-field  probe  and  of  the 
probe  tip  is  provided  in  figure  10.  We  note  that,  as  in  the  previous 
test  (ref.  1),  0.0035-inch,  #150  Carbolum  grit  was  used  on  the  body 
nose  tip  and  wing  leading  edges  to  trip  the  boundary  layer.  Figure  11 
displays  the  positions  and  width  of  the  grit  for  both  the  body  nose 
and  w’ings. 


3.  DEFINITION  OF  AXES 


A  conventional  set  of  orthogonal  body-fixed  axes  is  used  as  a 
framr  -jf  reference  for  the  inner  flow-field  surveys  near  the  body  and 
positioning  the  pressure  store  in  the  pressure  store  tests.  The 
origin  of  the  wing-body  combination  system  is  at  the  tip  of  the  nose, 
a.:  illustrated  in  figure  12.  Note  that  the  model  is  mounted  upside 
down  in  the  tunnel.  The  fuselage  pressure  orifices  are  on  the  same 
side  that  probe  measurements  are  taken,  which  is  on  the  negative  Z 
axis  side.  As  seen  by  a  person  standing  on  the  pressure  orifices 
and  looking  toward  the  nose,  the  X  axis  is  positive  aft,  the  Y  axis 
is  positive  to  the  left  and  the  Z  axis  is  positive  down.  In  this 
report,  the  body-fixed  coordinates  will  always  be  denoted  by  X,  Y 
and  Z . 

A  conventional  set  of  orthogonal  tunnel-fixed  axes  is  used  as  a 
frame  of  reference  for  the  outer  flow-field  surveys  near  the  tunnel 
walls  and  is  shown  in  figure  13.  The  origin  of  this  reference  frame 
is  the  nose  of  the  model  body  when  the  wing-body  is  at  an  angle  of 
attack  of  0®.  It  is  at  this  position  that  the  body-*ixed  axes  and 
tunnel-fixed  axes  coincide.  Tunnel-fixed  coordinates  will  always 
be  denoted  by  XT,  YT  and  ZT. 

The  sign  convention  adopted  for  the  upwash  and  sidewash  angles 
is  provided  in  figure  14.  In  the  figure,  the  wing-body  is  shown  in 
the  tunnel  at  a  negative  angle  of  attack  to  show  the  flow  components 
with  respect  to  the  walls  of  the  tunnel.  In  the  body-axis  system, 
positive  angular  values  of  sidewash  and  upwash  correspond  to  positive 
values  of  their  respective  velocity  components.  As  seen  by  an  observer 
positioned  on  the  pressure  orifices  and  looking  forward,  positive 
upwash  is  a  downward  flow  and  positive  sidewash  is  an  outward  flow 
along  the  left  wing  panel. 

4.  DESCRIPTION  OF  TESTS 

Tests  for  which  experimental  data  are  reported  herein  are  of  three 
general  types:  (1)  flow-field  survey  tests,  (2)  pressure-distribution 


tests  and  (3)  force  and  moment  tests.  The  tests  have  been  conducted 


at  nominal  free-stream  Mach  numbers  in  the  range  from  0.925  to  1.10 
and  at  a  nominal  Reynolds  number  per  foot  of  3.0*10^. 

4.1  Flow-Field  Survey  Tests 

Flow-field  survey  tests  were  conducted  with  the  tunnel  empty  and 
with  various  wing-body/pylon/store  configurations  at  several  angles 
of  attack  and  several  Mach  numbers. 

The  conical  probe  used  in  the  tests  was  calibrated  at  nominal 
Mach  numbers  of  0.925,  0.950,  1.05,  and  1.10.  The  conical  probe  was 
used  to  obtain  flow-field  velocity  components  and  upwash  and  sidewash 
angles,  as  well  as  other  quantities  at  various  locations  of  interest. 
The  velocities  and  angles  were  calculated  using  five  pressures  measured 
with  the  probe.  One  is  a  pitot  pressure,  located  on  the  tip  of  the 
probe,  and  the  other  four  consist  of  two  orthogonal  pairs  of  static 
pressures  located  on  the  surface  of  the  conical  probe.  These  pressures 
are  then  used  to  deduce  other  local-flow  quantities,  such  as  Mach 
number  and  total  pressure. 

The  tunnel-empty  surveys  were  conducted  at  free-stream  Mach  num¬ 
bers  Ml  -  0.925,  M2  ■  0.950,  M3  «  1.05,  and  M4  -  1.10,  with  the  purpose 
of  investigating  the  flow  quality  in  the  region  of  the  wing-body/pylon/ 
store  models.  The  tunnel-empty  survey  data  along  with  the  measurement 
grid  coordinates  used  in  obtaining  this  data  are  presented  in  this 
volume  (cf.  section  7). 

The  various  configurations  of  the  wing-body  pylons  and  stores 
used  in  the  flow-field  survey  tests  arc  shown  in  figure  15  where  they 
are  designated  as  21,  22,  24,  25  and  26.  These  diagrams  represent 
cross-sectional  views  of  the  model  configurations  from  the  standpoint 
of  a  wind  tunnel  observer  looking  upstream  from  the  rear  of  the  model. 
The  wing-body,  pylons  and  dummy  stores  are  indicated  in  these  diagrams. 
The  pressure  store  is  not  used  in  these  configurations.  The  symbols 
"X"  in  figure  15  represent  a  cross-sectional  view  of  the  measurement 
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( Y ,  Z )  grid  positions  at  which  the  conical  probe  was  traversed  in  the 
longitudinal  direction  to  obtain  flow  field  measurements. 

Flow  field  measurements  were  obtained  in  the  vicinity  of  each 
configuration  (configurations  21,  22,  24,  25,  and  26)  at  three  angles 
of  attack  a  ■  0°,  2°,  5°  and  four  free-stream  Mach  numbers  Ml  »  0.925, 

M2  *  0.950,  M3  ■  1.05,  and  M4  ■  1.10.  The  experimental  data  as  well 
as  the  measurement  grid  coordinates  and  other  details  concerning  the 
flow-field  survey  data  for  these  wing-body/pylon/store  configurations 
will  be  presented  in  Volumes  II  and  III  of  this  report. 

4.2  Pressure  Distribution  Tests 

Longitudinal  pressure  distributions  were  obtained  along  the  pres¬ 
sure  store  surface  and  along  the  fuselage  of  the  wing-body  combination. 
The  pressure  distribution  on  the  pressure-store  surface  was  obtained 
from  the  single  row  of  pressure  orifices  shown  in  figure  6  by  rolling 
the  store  through  360°  at  10*  roll  angle  increments.  The  pressures 
at  these  orifices  were  taken  at  each  roll  angle  interval,  allowing 
the  forces  and  moments  on  the  pressure  store  to  be  computed  numerically. 
The  pressure  store  was  used  in  conjunction  with  various  configurations 
of  the  wing-body,  pylons  and  stores.  These  configurations  are  labeled 
11,  12,  and  13  and  are  illustrated  schematically  in  figure  16.  Con¬ 
figuration  11  consists  of  the  instrumented  store  alone.  Configurations 
12  and  13  consist  of  combinations  of  the  instrumented  store  with  other 
model  components.  In  each  of  the  configurations  12  and  13,  the 
instrumented  store  was  positioned  in  four  locations  simulating  one 
store-attached  and  three  store-separated  locations.  Sketches  of  these 
four  positions  in  the  crossflow  (Y,Z)  plane,  labeled  position  1  through 
position  4,  are  illustrated  for  each  configuration  in  figure  16  for 
the  highest  Mach  number  M  ■  M4 .  A  side  view  of  the  four  positions 
for  configuration  13  for  M  *  M4  is  provided  in  figure  17.  The  positions 
of  the  pressure  store  corresponding  to  the  Mach  numbers  Ml,  M2  and  M3 
differ  from  those  corresponding  to  the  Mach  number  M4  only  in  the  fact 
that  the  interval  of  separation  between  the  first  three  positions  is 
one  store-radius  in  the  former  case  and  one  store-diameter  in  the  latter 
case.  We  note  that  the  pressure  store  in  position  1  was  actually 
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placed  at  a  small  distance  (<  .10-inch)  from  the  pylon  in  order  to 
insure  noninterference  with  the  pylon  as  the  store  was  rolled. 

Pressure  measurements  were  taken  on  the  pressure  store  for  the 
configurations  11,  12,  and  13  at  the  Mach  numbers  Ml  *  0.925,  M2  = 
0.975,  M3  *  1.05,  M4  ■  1.10  and  angles  of  attack  a  ■  0°,  2°,  and  5°. 
The  pressure-store  pressure  distribution  data  are  presented  in  this 
volume,  Volume  1  (cf.  section  8). 

The  longitudinal  pressure  distributions  on  the  fuselage  of  the 
wing-body  combination  were  obtained  along  the  single  row  of  fuselage 
pressure  orifices  shown  in  figure  4.  Note  that  this  row  of  pressure 
orifices  is  on  the  negative  Z-side  of  the  body  fixed  axis  system 
(i.e.,  the  orifices  face  the  top  of  tunnel)  and  therefore  is  on  the 
store  side  of  the  fuselage.  Pressure  measurements  at  these  fuselage 
orifices  were  taken  for  the  configurations  21,  22,  24,  25,  and  26, 
mainly  at  Mach  numbers  Ml  **  0.925,  M2  ■  0.950,  M3  «*  1.05,  M4  *>  1.10 
and  angles  of  attack  o  ■  0°,  1®,  2®,  3®,  4®,  5®.  Additionally, 
pressure  measurements  were  taken  at  these  fuselage  orifices  for  the 
configurations  11  and  12  -  but  with  the  pressure  store  located  as 
far  as  possible  behind  the  wing-body  model. 

The  fuselage  longitudinal  pressure  distribution  data  is  presented 
in  this  volume.  Volume  I  (cf.  sect  ion „9) . 

4.3  Force  and  Moment  Tests 

Force  and  moment  data  were  obtained  for  the  pressure  store  and 
for  the  wing-body  combination. 

Force  and  moment  data  on  the  pressure  store  were  obtained  for 
the  configurations  11,  12,  and  13  at  the  Mach  numbers  Ml,  M2,  M3, 

M4  and  the  angles  of  attack  a  ■  0®,  2®,  and  5®.  These  forces  and 
moments  were  not  measured  directly,  but  were  obtained  through 
numerical  integration  of  the  pressure  store  surface  pressures.  The 
pressure-store  force  and  moment  data  are  presented  in  this  volume. 
Volume  I  (cf.  section  8). 
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King-body  force  and  moment  data  were  obtained  for  the  config¬ 
urations  21,  22,  24,  25,  and  26  using  the  1.5-inch,  500  pound  AEDC 
6-1.50-1.12  M-A  balance  upon  which  the  fuselage  was  mounted.  These 
data  were  obtained  mainly  at  Mach  numbers  Ml,  M2,  M3,  M4  and  angles 
of  attack  a  -  0°,  1®,  2°,  3°,  4°,  and  5°.  Additionally,  wing-body 
force  and  moment  data  were  obtained  for  configurations  12  and  13, 
but  with  the  pressure  store  located  as  far  as  possible  behind  the 
wing-body  model  at  the  Mach  numbers  Ml,  M2,  M3,  M4  and  angles  of 
attack  a  -  0°,  2®,  and  5®. 

The  wing-body  force  and  moment  data  are  presented  in  this 
volume.  Volume  I  (cf.  section  9). 

5.  FLOW  FIELD  SYMMETRY 

This  section  of  the  data  report  contains  an  assessment  of  the 
symmetry  of  the  flow-field  survey  tests  previously  described  in  this 
report.  Specifically,  this  refers  to  comparisons  of  flow-field  data 
for  symmetric  configurations  taken  at  points  whose  Z  values  are 
identical,  but  whose  Y  locations  differ  in  sign  only  (side-to-side 
symmetry) .  These  comparisons  provide  a  good  measure  of  the  precision 
of  positioning  the  wing-body/pylon/store  configuration  and  probe  with 
respect  to  one  another,  the  symmetry  of  the  configuration  and  flow 
field,  and  a  check  of  the  data  reduction  procedure. 

Some  typical  results  of  the  symmetry  comparisons  are  shown  in 
figures  18  and  19.  Figure  18  shows  comparisons  of  pressure  (CPL) , 
upwash  AAL,  and  sidewash  (SWL)  for  configuration  21  (i.e.  the  wing- 
body  without  pylons  or  stores)  for  the  positions  (Y,Z)  **  (12.750, 
-1.230)  at  angle  of  attack  a  -  5°  and  Mach  numbers  MB  «  0.950  and 
Kb  »  1.05.  It  is  seen  in  figure  18  that  the  comparisons  of  pressure, 
upwash  and  sidewash  for  these  cases  are  very  good  and  well  within 
the  accuracy  of  the  data  (1.40®  for  upwash  and  sidewash  and  .03  for 
CPL,  see  section  6) . 

Figure  19  shows  symmetry  comparisons  made  at  the  same  position, 
angle  of  attack  and  Mach  numbers  for  configuration  24,  i.e.  the  wing- 
body  with  the  two  wing  pylons  and  two  attached  wing  stores.  It  is 
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seen  in  figure  19  that  the  comparisons  of  upwash  and  pressure  are 
good.  The  sidewash  comparisons  are  good,  with  the  greatest  differ¬ 
ences  in  the  comparisons  occurring  near  X  =  13.0  and  X  *  17.0  for 
the  case  M  *  0.950.  These  differences  are  attributable  to  several 
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factors.  First,  the  difference  in  the  measurements  is  within,  or 
very  nearly  within,  the  accuracy  of  the  data  (?.40#).  Second,  the 
right  and  left  pylons  have  slightly  different  heights  due  to  imper¬ 
fections  in  the  machining  of  those  parts.  As  shown  in  Figure  9,  the 
height  of  the  left  ( Y > 0 )  pylon  is  .745-inches  whereas  the  height  of 
the  right  (Y<0)  pylon  is  .729-inches.  These  differences  could  effect 
the  sidewash  measurement,  although  it  is  felt  that  it  would  be 
generally  a  small  effect.  Third,  the  largest  differences  in  sidewash 
occur  in  regions  of  very  rapid  variation  in  the  flow  field  data.  In 
such  regions  slight  imperfections  in  the  model  or  probe  positioning 
have  a  greater  effect  on  the  data  than  in  regions  of  mild  variation. 
Fourth,  it  is  known  from  the  tunnel-empty  surveys  that  a  sidewash 
error  of  approximately  .25°  is  present  in  the  region  of  interest. 

The  overall  good  agreement  shown  in  the  comparisons  of  figures 
18  and  19,  together  with  many  other  symmetry  comparisons  not  shown 
graphically  in  this  report,  but  included  in  the  tabulated  flow-field 
survey  data  of  Volumes  II  and  III,  indicates  accurate  positioning  of 
the  wing-body  configuration  in  the  tunnel  and  of  the  probe  with 
respect  to  the  wing-body  model,  and  lends  confidence  to  both  the 
test  procedures  and  data  reduction  schemes  used  to  obtain  this  data. 

6.  DATA  UNCERTAINTIES 

Uncertainties  in  the  aerodynamic  coefficients,  local  condition 
flow  angles,  and  probe  position  for  the  4T  Wind  Tunnel  were  provided 
by  ARO  and  are  presented  below.  Examining  the  uncertainties  associated 
with  probe  angle  (a  to^c)  and  upwash  and  sidewash  angles  (AAL,  SWL) 
there  exists  a  maximum  uncertainty  of  1.40°  for  the  upwash  and  side- 
wash  measurements. 


CN  CY  CA  CLM  CLN  CLL 

0.006  0.002  0.003  0.004  0.001  0.002 

Probe  Position 
Uncertainty  (t).  Absolute 

X,  in.  Y.  in.  2.  in.  °probe»  de9 

0.05  0.05  0.05  0.15 


Flow  Angles 

Uncertainty  ( ± ) .  Absolute 


AAL,  deg 


SWL,  deg 


0.  25 


0.  25 


Local  Conditions 
Uncertainty  (±),  Absolute 

CPL 

0.03 


Angle  of  Attack 


0. 10 
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7.  TUNNEL-EMPTY  SURVEY  DATA 

Figure  20  shows  the  grids  employed  in  the  tunnel-empty  surveys. 
These  surveys  were  run  at  Mach  numbers  Ml,  M2,  M3  and  M4  at  a  nominal 
free-stream  Reynolds  number  per  foot  of  3.0*10b  to  ascertain  the 
quality  of  the  tunnel-empty  flow  field. 

Volume  I  contains  all  tunnel-empty  survey  data.  Table  II  is  a 
reference  table  which  gives  the  page  number  in  Volume  I  of  all  the 
tunnel-empty  survey  data.  Columns  1,  2,  and  3  in  Table  II  indicate 
the  XT,  YT,  and  ZT  ranges,  respectively,  of  each  tunnel-empty 
traverse.  Colume  4  indicates  the  increment  for  the  axis  along  which 
the  traverse  is  being  carried  out.  Columns  6,  7,  8  and  9  indicate 
the  page  number  in  Volume  I  of  the  corresponding  traverse  at  the 
free-stream  Mach  number  Ml,  M2,  M3,  and  M4 ,  respectively.  Note  that 
all  tunnel-emptv  survey  positions  are  stated  in  terms  of  the  tunnel- 
fixed  coordinate  system  (XT,  YT,  ZT) ,  previously  discussed  in  section  3. 

The  data  are  presented  in  tabular  form  on  pages  1  through  21 
of  this  volume.  The  heading  on  each  page  contains  the  test  number, 
the  part  number,  the  Reynolds  number  per  foot,  the  angle  of  attack 
of  the  model  (not  applicable  for  these  tests)  ,  the  configuration 
number  (always  designated  by  20  for  these  tests) ,  the  survey  number 
and  angle  of  attack  of  the  CTS  pressure  probe  (nominally  zero  for 
these  tests) . 

Below  the  heading  information  are  the  data  obtained  during  each 
test.  The  first  four  columns  indicate  the  sequential  indexing  number 
for  referencing  data  obtained  during  one  part  (PNT)  and  the  location 
of  the  probe  in  the  tunnel  axis  XT,  YT,  or  ZT  direction.  The  wind 
tunnel  free-stream  quantities  are  in  columns  five  through  nine, 
and  are  Mach  number  (M) ,  velocity  (VM,  ft/sec) ,  total  pressure  (PT, 
psfa) ,  dynamic  pressure  (Q,  psf ) ,  and  total  temperature  (TT,  °F)  . 
Following  these  quantities  are  local  quantities  as  measured  by  the 
probe  or  calculated  from  probe  measurements.  These  local  quantities 
are  local  Mach  number  (ML) ,  ratio  of  local  to  free  stream  velocity 
( VML/VM) ,  ratio  of  local  to  free-stream  total  pressure  (PTL/PT) , 


local  pressure  coefficient  (CPL)  ,  ratio  of  local  velocity  components 
in  the  tunnel  axis  X,  Y ,  and  Z  directions,  respectively,  to  the 
free-stream  velocity  (UT/VM,  VT/VM  and  WT/VM,  respectively) ,  and 
the  upwash  and  sidewash  angles  referenced  to  tunnel-axis  coordinates 
( AATL  and  SWTL,  respectively) .  The  positive  sense  of  the  upwash 
and  sidewash  is  shown  in  figure  14. 

An  example  of  the  results  derived  from  the  tunnel-empty  flow 
field  surveys  is  shown  graphically  in  figure  21.  Ideally,  the  upwash 
and  sidewash  should  be  zero  in  all  tunnel-empty  surveys.  However, 
slight  deviations  from  zero  upwash  and  sidewash  are  apparent.  These 
deviations  can  be  attributed  to  tunnel  flow  quality,  probe  measure¬ 
ment  error,  probe  positioning  error  or  a  combination  of  these  causes. 
The  magnitudes  of  the  deviations  are  less  than  .40°  in  all  cases  and 
less  than  .25°  in  most  cases  and  are  therefore  within  the  accuracy 
of  the  measurements  (t.40°,  see  section  6). 

8.  PRESSURE  STORE  FORCE/MOMENT/SURFACE  PRESSURE  DATA 

This  section  presents  a  description  of  the  force/moment/surface 
pressure  distribution  data  taken  on  the  instrumented  pressure  store 
in  the  configurations  11,  12,  and  13  at  the  Mach  numbers  Ml,  M2,  M3, 
and  M4  and  at  the  attack  angles  a  =*  0°,  2"  and  5*.  These  tests, 
performed  at  a  nominal  Reynolds  number  per  foot  of  3.0*10^,  are 
outlined  and  indexed  in  Tables  III  and  IV  of  this  volume. 

Volume  I  contains  all  pressure-store  data.  Table  III  is  a 
reference  table  which  gives  the  page  number  in  Volume  I  of  the  pres¬ 
sure  store  data  for  the  Mach  numbers  Ml,  M2,  and  M3.  Table  IV  pro¬ 
vides  corresponding  results  for  the  Mach  number  M4 . 

The  first  column  of  Tables  III  and  IV  indicates  the  configura¬ 
tion  (11,  12  or  13)  which  contains  the  pressure  store  as  shown  in 
figure  16.  The  second  column  indicates  the  position  (1,  2,  3  or  4) 
within  the  given  configuration  (12  or  13)  in  which  the  pressure  store 
was  placed.  As  explained  in  section  5.2,  there  are  three  store- 
separated  positions  and  one  store-attached  position  for  each 
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configuration  12  and  13.  Columns  3,  4  and  5  indicate  the  X,  Y  and  Z 
location  in  body-fixed  coordinates  of  the  pressure  store  nose-tip. 
These  nose-tip  coordinates  specify  the  exact  locations  of  the  pressure 
store  because  the  pressure  store  is  always  positioned  parallel  to 
the  wing-body.  Columns  6  through  14  indicate  the  page  number  of  the 
pressure  store  data  (force,  moments  and  pressure  distribution  on  the 
store)  at  the  corresponding  Mach  number  and  angle  of  attack. 

The  pressure-store  data  are  presented  in  tabular  form  on  pages 
22  through  129  of  this  volume.  The  heading  on  each  page  contains 
the  test  number,  part  number,  free-stream  Mach  number,  Reynolds  number 
per  foot,  free-stream  total  pressure  (PT,  psfa) ,  free-stream  static 
pressure  (P,  psfa) ,  dynamic  pressure  (Q,  psf) ,  free-stream  velocity 
(VI,  ft/sec)  and  total  temperature  (TT,  °F) .  The  next  line  of  heading 
contains  the  angle  of  attack  of  the  configuration,  the  configuration, 
survey  number  (note:  the  last  digit  of  the  survey  number  is  the 
position) ,  angle  of  attack  of  the  pressure  store  (ALFAS,  which  is 
nominally  the  same  as  ALFA) ,  atmospheric  pressure  (PBAR ,  psfa)  and 
the  X,  Y,  and  Z  coordinates  of  the  pressure-store  nose-tip  in  the 
body- fixed  system. 

Below  the  heading  information  are  the  data  obtained  in  each  test. 
The  first  column  indicates  the  sequential  indexing  number  for  refer¬ 
encing  data  obtained  during  one  part  (PNT) .  The  second  column 
indicates  the  roll  angle  of  the  pressure  orifice  plane  according  to 
the  store  roll  angle  convention  described  in  figure  22.  The  roll 
angles  are  measured  at  10°  increments.  The  remaining  19  columns 
represent  the  pressure  coefficients  measured  at  each  of  the  19  pres¬ 
sure-store  orifices.  These  pressure-store  orifices  are  numbered  1 
through  19  as  shown  in  figure  6.  Below  the  pressure  coefficient  data 
are  the  pressure-store  orifice  numbers  2  through  19,  and  the  axial 
distance  (XS,  ft)  of  the  corresponding  orifice  number  from  the 
pressure-store  nose-tip.  Corresponding  to  each  XS  location  are  the 
calculated  values  of  CNX,  CYX,  and  CAX.  CN'X  is  the  pressure-store 
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normal-force  distribution  per  foot,  CYX  is  the  pressure-store  side- 
force  distribution  per  foot  and  CAX  is  the  pressure-store  axial  dis¬ 
tribution  per  foot.  The  last  line  on  the  page  contains  the  values, 
numerically  computed  from  the  above  data,  of  the  pressure-store 
normal-force  coefficient  (CN) ,  side-force  coefficient  (CY) ,  axial- 
force  coefficient  (CA) ,  pitching-moment  coefficient  (CLM) ,  and 
yawing-moment  coefficient  (CLN) . 

The  numerical  formulas  which  were  used  to  calculate  the  quan¬ 
tities  CNX ,  CYX,  CAX,  CN,  CY ,  CA,  CLM  and  CLN  can  be  found  by 
referring  to  these  quantities  in  the  nomenclature  section  of  this 
volume . 

9.  WING-BODY  FORCE/MOMENT/SURFACE  PRESSURE  DATA 

This  section  presents  a  description  of  the  force,  moment  and 
surface  pressure  data  taken  on  the  wing-body  in  configurations  21, 
22,  24,  25  and  26,  mainly  at  the  free-stream  Mach  numbers  Ml,  M2, 

M3,  M4  and  angles  of  attack  o  -  0°,  1°,  2°,  3°,  4°,  and  5®.  Data 
of  this  type  were  also  obtained  for  the  configurations  12  and  13 
without  the  pressure  store  in  those  configurations.  The  tests, 
performed  at  a  nominal  Reynolds  number  per  foot  of  3.0*106,  are 
outlined  and  indexed  in  Table  V  of  this  volume.  The  tabulated 
data  are  presented  on  pages  130  through  195  of  this  volume. 

Volume  I  contains  all  wing-body  force/moment/surface  pressure 
data.  Table  V  is  a  reference  table  which  gives  the  page  numbers  in 
Volume  I  of  this  data  for  a  given  configuration  and  Mach  number. 

Note  that  in  Table  V,  configurations  12  and  13  refer  to  those  con¬ 
figurations  as  described  in  figure  16,  but  without  the  pressure 
store . 

The  data  are  arranged  such  that  there  are  two  pages  for  each 
Mach  number.  The  first  page  presents  the  surface  pressures  obtained 
at  each  of  the  25  pressure  orifices  at  each  angle  of  attack  and  the 
second  page  presents  the  force  and  moment  data  obtained  at  each 
angle  of  attack.  Note  that  some  Mach  numbers  have  four  pages  of 
data.  In  these  cases,  the  first  two  pages  represent  calibration 
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data  at  angles  of  attack  bracketing  the  desired  angles,  while  the 
last  two  pages  represent  final  data  at  the  desired  angles  of  attack. 

The  data  on  each  of  the  two  pages  will  now  be  described.  The 
heading  on  both  pages  is  identical  and  contains  the  test  number, 
part  number,  free-stream  Mach  numbers,  total  pressure,  static  pres¬ 
sure,  Reynolds  number  per  foot,  velocity,  dynamic  pressure,  total 
temperature,  configuration  and  survey  number. 

Below  the  heading  on  the  first  page  of  each  Mach  number  section 
are  the  surface  pressure  data  obtained  at  each  of  the  25  pressure 
orifices  as  shown  in  figure  4.  These  orifices  are  designated  CPS1 
through  CPS25.  Also  shown  on  the  first  page  are  the  corresponding 
angle  of  attack  and  sequential  indexing  number  (PNT) . 

Below  the  heading  on  the  second  page  of  each  Mach  number  section 
are  the  data  obtained  during  each  force  and  moment  test.  The  result 
for  the  force-and-moment  tests  include  the  wing-body  model  angle  of 
attack  (ALFA) ,  the  normal-force  coefficient  (CNF) ,  the  side-force 
coefficient  (CY) ,  the  forebody  axial-force  coefficient  (CAF) ,  the 
forebody  pitching-moment  coefficient  (CLMF) ,  the  yawing-moment 
coefficient  (CLN) ,  the  rolling -moment  coefficient  (CLL) ,  and  the 
base  axial-force  coefficient  (CAB).  The  positive  sense  of  these 
forces  and  moments  is  shown  in  figure  23. 

Two  notes  regarding  the  surface  pressure  data  on  the  wing-body 
will  now  be  made.  In  some  cases  technical  difficulties  with  a  pres¬ 
sure  transducer  resulted  in  invalid  data  at  the  19th  pressure  orifice. 
An  example  of  this  is  provided  by  the  surface-pressure  data  for  con¬ 
figuration  13  on  page  138-  There  it  is  seen  that  the  surface  pressure 
under  the  heading  CPS19  is  9.99,  which  indicates  invalid  data.  The 
second  note  concerns  the  fact  that  the  configurations  25  and  26  have 
invalid  surface  pressure  data  at  the  13th  to  17th  (inclusive)  pressure 
orifices  owing  to  the  blockage  of  these  pressure  orifices  by  the 
fuselage  pylon.  This  invalid  surface-pressure  data  is  recorded  as 
9.999.  An  example  of  this  can  be  found  for  configuration  26  on  page 
192.  The  invalid  surface  pressure  data  will  not  affect  the  recorded 


1-18 


values  of  the  wing-body  CNF,  CY,  CLMF,  CLN,  CLL  and  CAB  because,  as 
discussed  in  section  4.3  these  values  were  determined  directly  from 
the  AEDC  force  balance. 


REFERENCES 

1.  Perkins,  S.  C. ,  Jr.,  Stahara,  S.  S.  and  Hemsch,  M.  J. s  Data 

Report  for  a  Test  Program  to  Study  Transonic  Flow  Fields  About 
Aircraft  with  Application  to  External  Stores.  NEAR  TR  138, 

July  1977. 

2.  Rittenhouse,  L.  E.  and  Kaupp,  H.:  Procedures  and  Computer  Program 

for  Conducting  Force  Tests  in  the  PWT  4T  Facility.  Revised 
Sept.  5,  1973. 

3.  Test  Facilities  Handbook,  Tenth  Edition,  Arnold  Engineering 

Development  Center,  Arnold  Air  Force  Station,  TN,  May  1974. 


1-19 


TABLE  I.-  SUMMARY  OF  TABULATED 
DATA  IN  VOLUME  I 

Re/ft  «  3.0*106 


II 


ce 


Test 


Pages 


Tunnel-empty 

surveys 


1-21 


III, IV 


Pressure-store  force/moment/ 
surface  pressure  data 


22-129 


V 


Wing-body  force/moment/ 
surface  pressure  data 


30-195 


Config-  Position 
uration 


Figure  1.-  Wing-body  in  combination  with  dummy  store, 
on  each  wing  and  conical  flow-field  survey  probe. 


1 

1 

1 

1 

Figure  2.-  Wing-body  in  combination  with  wing  pylon  and 
instrumented  pressure  store  in  store  separated  position. 


Figure  3.-  wing-body  in  combination  with  dummy  store  on 
fuselage  and  conical  flow-field  survey  probe. 
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t/2c>  1 
0 

0.325 

0.548 

0.736 

0.900 

1.175 

1.399 

1.576 

1.726 

1.837 

1.921 

1.974 

1.998 

1.989 

1.955 

1.885 

1.777 

1.620 

1.406 

1.085 

0.738 

0.369 

0 


t  v  =  2(7.6)  (0.01998) 

nax 

■  0.304"  @  root 

t  v  «  2(2)  (0.01998) 
max 

■  0.080"  @  tip 

Leading-edge  radius:  0.1  percent  c 
Trailing-edge  radius:  0.01  percent 


Figure  5.-  Coordinates  of  4-percent  thick  airfoil 
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TOP  WALL  OF  TUNNEL 


(a)  Side  view  of  tunnel. 

LLL/1U///U///////J//////////£J/////// ///////////£/.///////// i///////f 


"jrmwntrTmnnmTnrmTwnnnnmnrmmnnwunw 

WALL  OF  TUNNEL 

(b)  Plan  view  of  tunnel  from  top. 


Figure  14. -  Pictorial  sign  convention  for 
upwash  and  sidewash  angles. 


Conf igurat ion  11  (store  alone) 


Position  4 
(behind  position  3) 


Position  3 


Position  2 


Position  1 


Conf iqurat ion  12 


Legend : 


l  /  Instrumented  pressure  6tore 
Dummy  store 


Position  4 
(behind 
position  3) 


Position  3 


Coni iqurat ion  13 


-2.0  ; 


Position  2 


Position  1 


Figure  16. - 1 1  lustration  of  wing-body/pylon/stores  co? figurations 
U,  12  and  13  viewed  from  rear  of  mod*l.  Illustrated  positions 
correspond  to  the  case  M  *  M4. 


saqouj  •  z 


Figure  17.-  Side  view  of  four  positions  of  instrumented 
pressure  store  for  configuration  13,  M  ■  M4. 


X,  Inches 


X,  Inches 


(e)  Sidewash  comparison  at 
M  •  0.950. 

m 


(f)  Sidewash  comparison  at 
-  1.05. 


Figure  18.-  Conclvided 


X,  Inches 

(c)  Up wash  conpar ison  at 
M  -  0.950. 


X,  Inches 

(d)  Upwash  comparison  at 
H  -  1.05. 


Figure  19.-  Continued 
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(a)  Local  upwash  and  aidowash  along  (XT,ZT)  -  (14.0,  0.0)  survey. 


(c)  Local  upwash  and  Bidewash  along  (YT.2T)  -  (0.0,  -14.142)  survey. 


Figure  21.-  Local  upwash  and  sidewash  in  tunnel-empty  surveys,  M_  "  0.95. 


(b)  Local  upwash  and  sidewash  along  (XT,YT)«  (14.0,  0.0)  survey 


□  Sidewash 


Figure  23. -sketch  of  the  wing-body  configuration  in 
the  tunnel  showing  positive  sense  of  forces  and  moments. 
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TRANSONIC  FLOW 

WINC-BODY-STORE  INTERFERENCE 
STORE  INTERFERENCE 
EXPERIMENTAL  DATA 


Results  are  presented  for  transonic  wind  tunnel  tests  conducted  In  the  4T  Wind 
Tunnel  at  Arnold  Engineering  and  Development  Center  for  various  wlng-body/py Ion/ 
store  model  combinations.  Experimental  data  were  obtained  at  0,2, and  5  degrees 
angle  of  attack  of  the  model  comhinat ions  and  at  Mach  numbers  of  0.925,  0.950,  l .0 
and  1.10  In  the  transonic  range.  Pylon  and  store  models  were  attached  to  a  wing- 
body  combination  in  two  separate,  systematic  model  build-up  sequences.  At  each 
stage  of  the  first  sequence,  flow  velocities  and  static  pressures  were  obtained  li 
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force,  moment^and  surface  pressure  measureiHer.Lc  were  taken  on  the  wing-body  model 
Also,  flow  velocities  and  static  pressure  were  recorded  on  a  cylindrical  control 
surface  far  from  the  tunnel  centerline  to  provide  outer  flow  field  conditions. 

The  second  model  build-up  sequence  involved  a  special  pressure-instrumented 
store  that  was  mounted  on  the  captive  trajectory  system  for  simulating  a 
separating  store.  Detailed  pressure  distributions  and  loading  were  obtained 
on  the  store .  . 
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